Every bounded normal (infinite) matrix N which possesses a bounded reciprocal may be written as a product of its polar factors as N = PU= UPj where P is positive definite and U is unitary. Using the corresponding spectral representations for P and U, a spectral representation of N may be obtained by means of Stieltjes integrals. Also, the cartesian factorization N = Hi+iH2, where Hi and H2 are Hermitian and commutable, together with the spectral representations of Hi and H2 may be employed to obtain a spectral representation of N (cf. [l, 6] 1 for references). It seems more natural to proceed directly by using the result on the moment problem for distribution functions in more than one dimension. The spectral representation of N is a consequence of the theorem below, which is the two-dimensional analogue of one employed by M. H. Martin [2] in obtaining the spectral representation of a bounded Hermitian matrix. The theorem holds in general for any finite number of bounded Hermitian matrices which commute with each other, but we consider the case of two such matrices for simplicity.
Notation. Let x, y denote one-column vectors with an infinity of (complex) components If H is Hermitian and the greatest lower bound (g.l.b.) of the set of numbers x*Hx is non-negative, that is,
then H is said to be non-negative definite. A positive definite matrix, P, is a Hermitian matrix satisfying g.l.b. X*Px > 0.
1*1-1
We denote the unit matrix by E. A unitary matrix, U, is one for which UU*=U*U=E. N is said to be a normal matrix if NN* = N*N. We first prove the following lemma.
LEMMA. If Pi and Pi are two positive definite bounded matrices for which where w = u+iv and the integration is over the entire w-plane. With proper normalizations 4> y (S) may be made unique.
